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Abstract: In this study, we measured the leakage current at 30~80°C and 90~170°C under a voltage of 200~980 V applied
to samples (ordinary temperature) and polyamide film specimens degraded at 170°C for 20 minute respectively. After the
specimen was degraded at 130°C and 50°C, a voltage of 200 to 800 V was applied for 10 to 60 minutes. The measurement
of the leakage current resulted in the following conclusions. In the case of using Al and Cu as the main electrode, it was
confirmed that the leakage current also increased in high temperatures as the voltage increased. Regardless of the type of
main electrode, when the temperature was constant at 130°C and 50°C, the leakage current increased as the voltage
increased, and gradually decreased with time. As a result of the FTIR measurement, the main absorption of the infrared
absorption spectrum was C=0 at about 1650 cm™' and N-H diagonal vibration occurred at around 1550 cm™". There was
no change in the material, so no effect of temperature was observed. By the results of SEM measurements, as the tem-
perature of degradation increases, cracks in the specimen disappear. This may be because the amide bond (-CO-NH-) is

absorbed by the material.
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Introduction

AR oF 804 Mo e Weko]=(peptide) 2
(-CONH2] Ul E(nylon)o]2} Eelte 87} skl &
g olu] = (polyamide)= 53+4 Za+AE (engineering plastic)
o=A AFA, A AARE S| AT Bo| AFE
SRR

TS E2jotu|= FE(polyamide film)}2 574, WrkEA,
=4, 7ol F3, 5, 7144 AE7F S5t A9 E
AL =22 AEEHT ok ZFoin|E AAnER e 4
ZIA R ek 2 Lol A71E EAo] A d3tsf 1t
ok A7 d A Gt wj ol Z-ARLTE, wHa)of o) A 7|3
5ol dojutA H=dl A wty AALE v Aol WAsH] 9
SiA wjaty] HAR A& AFHS AMESte] AAY AHE
AstA "ot & Ejoln|=E LSRRt dHoA AFAl
L e d7E A AY ede Aol

o] Ao = m B3Rt A&t 170TofA 2023 A8HA
7 EYoin|= BES A8 E A5t st 2o

(guard electrodey> R0 Fo 2 IHPA7|IL, F HAFS &
ulE B0z Batsie] Lwo} A7H] Msj] e =
22 243l dI3K(degradation)?] AEE va-HESYT)

oAt Jf
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Experimental
1. EXAE

o] Ao M= FA 7 15 um, AA7 = (tensile strength)7}
24.1 kgf/mm?, 3} HA1-E-(elongation at break)o] 142%, EHA}
& (surface tension)o] 52 dyn/cm, 338} 3]|0] = (optical haze)7}
2.2%<1 Z2lotm| = HE(polyamide film)& A|22 ARG5S
t}. T3 A|H-S HAI(D. S. P GRReagent Benzene, GAMRFE

Table 1. Measure Conditions of Polyamide Film Specimen with Al
and Cu

Voltag. 050 400v 600V 800V 980V
Condition
30~80°C, 0 0 0 0 0
90~170C 0 0 0 0 0
10~60 min (0] O (6] (6] (0]
s0c, 130 O 0 0 0 0

Temp. (C): 30~80C, 90~170C
Time (min): 10, 20, 30, 40, 50, 60 minute
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21, MEAIZ W 54

ol¥l A¥o] AREE A7)V AFALITEEA(DC
Power Supply Keithley 6517A, U.S.A), Z=+(Type SE-70,
ANDO Elect. Co., Japan)2 WASE 2 E(Jeil Co, Korea) Ab
&3t em, Figure 19] 574 =25 Yetligltt. o] A3
A FARFT-AY B4, AR-AL EAS S5 A A
= FE2 ARASeE F AT WE AF 38 mmd & B
SAFWA 40 mm®, &7 54 mmd) I} 3IEAFL 7= 70
mm, A2 70 mm 2 FASIETH FA7E 15 pmel Eofu]
= 95 AR JRATY BERTT SHEATE Al foilS
AFo 2 ARgshglen, AR A= Al foil Cu foild 72
skglem, Figure 20 Al 29} 59 4 Hehlsich

A RE &2 Z(hermostat)o]] WASH & Table 13 22 = A

o2 $HARE 2SI
3. FTIR M
A& W57 Ao A E S4517] fsliA A9 2

347](FTIR Spectrometer, Model: Cary 600, Agilent Technolo-
gies Co, USA)E AE-3}%itt.

DAESAN
HIGH DRYING
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(30~2007T)
Figure 1. Measuring circuit.
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Figure 2. Specimen and electrode Scale.

4. SEM 2

A& YR B IS B43517] YaiA AASAL do)
Zd(Model: JSM-7610F, JEOL Co., Japan)& A3l Tt
Results and Discussion
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Figure 3:Z F7|7} 15 pmQl E&jotn|= FEof A4F A=
o7 F A9 WA AFol 38 mmdl Al foikd AHESHE
o, B3 AT WA 40 mm®, 27 54 mmde] Al foil £, 3}
HATL 712 70 mm, AlZ 70 mmZ Al foil& F2}ste] A
A B E A7 AEHeE SA3 295 JEd Aot
Figure 3(a)= ==& A=20AHE 90CT7HA] dsA1Z] F 20
= & g3t A7l F %71 90~170T ]l - Aol 200V,
400V, 600V, 800V, 980VE AFEA|7|H A FAARE 243}
Avto|t}. Figure 3(b)= LE 71 30~80°C 21 - AL 200V,
400V, 600V, 800V, 980VE AFAI7|HA FAHFE ST
Axto|rt.

Figure 3(a)o]| 4] 90°C<Ql A< 200V f 1.77x107° A, 600V
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(a) Specimens due to thermally degradation at 90~170C
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Figure 3. Temperature properties of leakage current vs. voltage
of polyamide film specimens attached main electrode Al due to
thermally degradation at 30~170°C.
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o wj 9.67x107° A, 980V wj 3.15x107° AR Z7}3}aL QlT}. 90
el AEY 130~170T %] 397 o & FARARIE 221,
257 90°C 130T 150C-170C ey FAAFT] IV
200VEHRE 980VE F7184E AT 27]E FAIsHHA
vlgste F7ksta Qlrk. 130~170CQ] Z-$ 200Vy o
8.16x1070~2.39x107° A, 600V o 3.28~9.30x107° A, 980V
m} 8.91x107°~1.49x107* A= Z7}3)] QJt}t. Figure 3(b)ol A 30
€2l A 200VY ) 2.85x10°A, 600VY T 9.67x107° A,
980V w 2.58x10°8 AR =7}5}1 Qt}. 3009 AL HETh
60~80C<%l %7t o & FAXFIE E2H, &7} 30T 60
€-70C-80C Q] AL FAAHF S F7]= 200VERE 980VE
F7VerE 4% 2715 [AISHAA vlE s S8kl Q)
t}. 60~80C 2l 7% 200V o 3.79x1078~2.85x1077 A, 600V
Q uf 1.87~1.62x107° A, 980V | 5.52x107~3.99x107¢ A
2 AR S7H A

Figure 4= 7|7} 15 umQl Zejojn|E FFof AF
o2 F AF9] YA AE0o] 38 mmdel Cu foilS, H&
L2 YA 40 mmd, 27 54 mmd 2l Al foil 2, 3HEAZFE 7}
£ 70 mm, A2 70 mmz F25to] A A E [ AIE
Ho g2 2335 AaE Uebd A olth. Figure 4(a)= 228 4
20| A FE 90CT7HA] FsAlZl & 208 < B3 (degrada-
tion)A|Z1 & L& 71 90~170°Cel A o] 200V, 400V,
600V, 800V, 980VE ASA|7|HA FHHFE SHTT 27
o|t}. Figure 4(by= 30~807C<1 7A$ HES 200V, 400V,
600V, 800V, 980VE ASA|7|HA FHHFE SHTT 27
o]t}

Figure 4(a)ollA] 90°C ¢l A% 200V wf 7.52x107° A, 600V
A uf 4.84x107° A, 980V W] 1.94x107 AR Z7}st Q).
90Cel BEeh 130~170C Y 76 & FEARIE =
o, 257} 90°C-130°C-150C-170CQ AS - T =27
£ 200VEHE 980VE F7tdrs dAT 2715 FAI5Hd
A vlEste F718kal itk 130~170CQl 7% 200VY wf
1.99x107%~1.97x107> A, 600V m 1.19~8.01x107 A, 980V
Q uj 4.13x107°~1.80x107* AR F=AAHEL 2713 Q).

Figure 4(b)| 4] 30°C ¢l A< 200V wj 3.06x107° A, 600V
A 1.11x107° A, 980V wj 2.18x107% AR Z7}3}aL QlT}. 30
€2l AHET 60~80C e F97t o & FARRI 321,
L2271 30C-60C-70°C-80C Y AR F7]= 200VE
FE 980VE F71ers 4% 2715 FAISHHA] =5t
o Z7ksla 9tk 60~80CQ AS 200VY W 2.95x1077~
6.52x1077 A, 600V T 1.79~2.43x107% A, 980VY wj 4.88
x1076~7.51x107% AR R=AAZ L 2718 Q).

Figure 3, 49 A3} X E 30~80C, 90~170C2] AL ALY
o] F7tstel| wet FARF= S8k JleH, 2=7F =of
A-E FAAF7E Hol 321 it Fig. 3, 49 (b)Y A=
oA =7t & = 2(Ohm)o] 2o wa} A0 2 &

[
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(b) Specimens due to thermally degradation at 30-80°C

Figure 4. Temperature properties of leakage current vs. voltage
(V) of polyamide film specimens attached with main electrode Cu
due to thermally degradation at 30-170°C.

o] A= FRlFen, dAnty] Ao FAARFT 992 A4
A FL(0~400V)oll A= AL AA | vl st, &9 H2&
3.

A G H(400~1000V)o| A= X4 A o2 F7tsi,
T T3 o) 77k 1000V o]A4te] 1AA G AA 7}
b2 3718 AR= S5t gao o|=24 "ot A
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Figure 5. Voltage (200V-800V) properties of leakage current vs.
time (60 min) of polyamide film specimens attached with Al at 130
‘c & 50C.
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Figure 6. Voltage (200V-800V) properties of leakage current vs.
time (60 min) of polyamide film specimens attached with Cu 130
c & 507C.
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Figure 7. FTIR Analysis of specimen (a) 20 min at 170°C (b) not
degradation.
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Figure 8. SEM Analysis of specimen (a) 20 minute at 170°C (b)
not degradation.
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